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1. $\cdot$
$G$ $\mathrm{F}_{q}$ $’.s$. , $F$. : $Garrow G$ . $\mathrm{F}_{q}$ $G$
Robeni.us . $G$ $F$ $G^{F}$ .
GF. $\mathrm{C}$. ,.








Lusztig ([L2]) . $G$ .
$\overline{\overline{G}}$ ,
$G$
$.\text{ }$ ( $G$ ) $G$.- ^. ffl. .
$\mathrm{i}^{F}=\{A\in\overline{G}|F^{*}A.\simeq 4]$




$\chi_{A}=\chi A,\phi_{A}$ : $G^{F}.arrow\overline{\mathrm{Q}}_{l}$ $\text{ }$. . \chi A,\sim $.G^{F}$
. , $A$ $\chi_{A}$ , $\cdot\phi_{A}$
. C(GF/\sim .). $G^{F}$ $\overline{\mathrm{Q}}\iota$ $\dot{\text{ }}$ . $C(G^{F}/\sim.)\cdot|^{}$. ffl.
. Lusztig.
. $G$ .
.1 (Lusztig [L2]). $G$ , p. almost good ( , $p>5$) .
(i) $\{\chi_{A,\phi_{A}}|A\in\hat{G}^{F}\}$ ( $\phi_{A}$ ) $C(G^{F}/\sim)$
(\"u) $\chi_{A,\phi_{A}}$ “ ” $\mathrm{A}$ .
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. $\chi A,\phi_{A}$. .$G$.





, Lusztig ( .
) ffi. .
, Lu.sz.t $\mathrm{i}$g , $.arrow$ .
Green , , –. Green







Lusztig , $G^{F}$ , $C(\dot{G}^{F}/\sim)$
8 , , . $\chi_{A,\phi_{A}}$
.
. . $G$ , $G^{F}$.
. , Lusztig $\circ$ $G^{F}$. $\dot{\yen}$ . \Leftarrow .
$\cdot$ .
$X$ (GF) .) $R_{x}$ Delirige-Lusztig (
( ), \mbox{\boldmath $\tau$}. .
.












Lusztig , x\chi A ,\phi X
. \chi 48’ 8 , $G^{F}$ .$|\mathrm{h}$ . -c’. $G\text{ }$.
l.L“




(\"ui). – Green t; .
$.(\mathrm{i})$ ([S3]). (ii) ,
,
82
. (iii) $.*_{\iota\backslash }^{\backslash }$ $G$
.$\text{ }$ . G=SLn. ($F$ split, non-split $\text{ }$
.







. , $G^{F}$ $\mathrm{f}\dot{\mathrm{f}\mathrm{i}}$
$\ovalbox{\tt\small REJECT}.\mathrm{e}$ . $\dot{\text{ }}$ .
Luszitg. . $\dot{\text{ }},\cdot$. , $\cdot$
.
.
$\dot{2}.\cdot.G=SL_{n}.,$ $F$ split , $G^{F}.\cdot=SL_{\mathrm{n}}(\mathrm{F}_{q})$ . $p.>>0$











.descent , descent . $G$ (
) $\mathrm{F}_{q}$ , $F$ : $Garrow G$ Frobenius .
$ni\geq$. $1$ $\text{ }$. ’
$F^{m}$ : $Garrow G$ $\mathrm{F}_{q^{m}}$ . $\dot{\mathrm{R}}$. obenius . ,
. $G^{F^{m}}$ . $F$ , $G^{F}$
. . 2 , descent.( , $\cdot$ hfting)
.
$x,y\in G^{F^{m}}$ , $y=$. $z^{-1}xF$ (z) $z\in G^{F^{m}}$ , $x$ $y$ $F$.
. , $\cdot G^{F^{m}}/\sim p$ $G^{F^{m}}$ $F$ 1. $m=.1$ , $F$





$N_{F^{m}/F}$ . $G$ .




$x’=F^{m}(\alpha)\alpha^{-1}$ ,\tilde $x’\in G^{F}$ , $x\mapsto x’$ $N_{F^{m}/F}$ .
$Sh_{F^{m}/F}=N_{F^{m}/F}^{*-1}$
ShF /F .$\cdot$. $C(G^{F^{m}}/\sim_{F})arrow C(G^{F}/\sim)$
. $Sh_{F^{m}/F}$ . desc.$\mathrm{e}$nt $|$
$.G^{F}$ $C(G^{F}/\sim)$ , $G^{F^{m}}$ $F$
$.C(G^{F^{m}}/\sim_{F})$ . ; $\sigma=F|_{G^{F^{m}}}$ , $G^{F^{m}}$. \sigma ,




$\tilde{\chi}$ , $\tilde{\chi}\text{ }$
.
$G^{F^{m}}.\sigma$ , $G^{pm}\sigma$
$G^{F^{m}}$ \chi \tilde |GFm : , $G^{F^{m}}./\sim_{F}\simeq.G^{F^{m}}\sigma/\sim,$ $x\mapsto x\sigma$ ,
- $C$(GFm $\sigma/\sim$) C(G? \sim F) $\dot{9}\Pi\overline{\mathrm{p}}$ , $\cdot\overline{\chi}|_{G^{pm}\sigma}$ $C(G^{F^{m}}./\sim_{F})$ .
\chi \tilde |GFm $\chi$ , $\mathrm{C}(G^{F^{\dot{m}}}/\sim_{F})$
$\text{ }$ .
.
.. , $($Irr $G^{F^{m}})^{F}$ .$F$. $G^{F^{m}}$
-
3([S1], [S2]). $G$ . $m_{0}$
, $m_{0}$ $m$ ,
{ $Sh_{F^{m}/F}(\overline{\chi}|_{G^{F^{m}}\sigma})|\chi\in$ (Irr $G^{F^{m}})^{F}$} $=\{,R_{x}|x\in X(G^{F})\}$
. ( , $m$ sufficiently divisible $m$





descent . $G$ , $m$ sufficiently divisible . . ,
{ $Sh_{F^{m}/F}(\tilde{\chi}|_{G^{F^{m}}\sigma}|\chi\in$ (Irr $G^{F^{m}}.)^{F}$ } $=$ { $\chi A,\phi_{A}|$ A. $\in\hat{G}^{F}$ }
84
descen.$\mathrm{t}$ , $G^{F^{m}}$ descent {.a.. (
) . $S$. $h_{F^{m}/F}(\tilde{\chi}.|_{G^{pm}\mathrm{r}})$
GF. , ,
4 ([S4]). $G=.SL$n’ $F$ split $\ovalbox{\tt\small REJECT}^{1}$. . , $\chi\in$ . (In G ) $F$ ,
$Sh_{F^{m}/F}(\tilde{\chi}|_{G^{F^{m}}\sigma}..)$ ( \mbox{\boldmath $\nu$}: ) . $f$
4 GF. $f\overline{fl}$ .
.
. . $SL_{2}(\mathrm{F}_{q})$
. $G^{F}=SL_{2}(\mathrm{F}_{q}),$ $.\tilde{G}^{F}.=GL_{2}(\mathrm{F}_{q})$ . .$\cdot$ $\llcorner$ , Fq
$\circ$
2 \mbox{\boldmath $\nu$},i $\circ$ .
$T\mathrm{C}B$ . $\tilde{G}$ $F$ , $\dot{F}$- Borel .. ,$W=$








:..generic $\theta,$ $\theta’$ $\rho,$ $\rho’$ .
$\cdot$
$\rho$ $\deg\rho.=.q+1,$
$\deg\rho’\cdot=q.-1$ ..$\cdot$ . $\rho,:\rho’$ .$G^{F}$ . $.\theta,$ $\theta’$
.
, $\rho|_{G^{F}}$ ; $\rho’|_{G^{F}}$ .
$\cdot$






$(q+1)/2,$ $\rho$^, \rho \sim \acute ‘R. $(.q-\cdot 1)/2$ $G^{F}$
$\dot{1}_{-}$ . $G^{F}$ , , descent
, $\rho_{\backslash }1,$ $\rho$2 , $\rho_{1}’,7’2^{\cdot}$ 2 . .
.
, . $\tilde{G}^{F}$ ,
$\mathrm{p}\mathrm{i}_{4}$ .
$\circ$
, Gelfand-Graev . $S.L$2 .
, des.cent . $\mathrm{f}\dot{\mathrm{f}\mathrm{l}}$ $\rho_{1},\rho_{2},\rho_{1}’,$ $\rho$\acute $F$ $F^{m}$
$\mathrm{F}^{}.\cdot$ , $G^{F^{m}}$ $F$ $\prime \mathrm{x}$ $X=\{\rho_{1}^{(m)},\rho_{2}^{(m)}, \rho_{1}^{\prime(m)}., \rho\wedge^{(m)}\}$ . $\rho\in X$
85
. , $Sh_{F^{m}/F}$ ($\rho\neg_{G}$Fm\sigma ) $R_{\rho}$ . . ,
$R_{\rho_{1}^{(m)}}= \frac{1}{2}(\rho_{1}+\rho_{2}+\rho_{1}’+\rho\sim)$ ,
$R_{\rho_{2}^{(m)}}= \frac{1}{2}(\rho_{1}+\rho_{2}-\cdot/)_{1}’-\rho_{2}’.)$,




,. $\check{7.}$ k.‘ . $.E$ . .$SL_{n}(\mathrm{F}_{q})$
.
$3$ . \rightarrow Gelfand-Graev
Gelfa.nd-Graev . [K]
. $\mathfrak{g}$ $G$ .Lie ,. $F:\mathfrak{g}$. $arrow \mathfrak{g}$ $\dot{\mathrm{R}}$. obenius
. $\mathfrak{g}^{F}$
.
N. , $\mathrm{D}\mathrm{y}\mathrm{i}\mathrm{x}\mathrm{k}\mathrm{i}\mathrm{n}\backslash$-Kostant $F$
$P$ $F$ Levi $L$ . $P=\dot{L}U_{P}$ Levi . $N$
,. $U_{P}$ $F$ $U$ , $\Lambda_{N}$ : $U^{F}.arrow\overline{\mathrm{Q}}_{l}^{*}$ . $\Gamma_{N}^{\cdot}=\mathrm{I}\mathrm{n}\mathrm{d}_{U^{F}}^{G^{F}}\Lambda$. $N$
. Gelfand-Graev , $N,$ $N’\in \mathfrak{g}^{F}$ $G^{F}$. , $\Gamma_{N}$ $\Gamma_{N’}$
$G^{F}$ . $N$ $G$ $O_{N}$ $O_{N}$ $G^{F}$
$A_{N}=Z_{G}(N^{\cdot})/Z_{G}^{0}$ (N). $F$ $A_{N}./\sim_{F}$ . . $A_{N}/\sim_{\dot{F}}$ $c$
$O_{N}$ $N_{c},$ $\Lambda_{N}$ $c$ twist UF $\Lambda_{e}$ : $U^{F}arrow\overline{\mathrm{Q}}_{l}^{*}$
. $\langle$ . . $\Gamma_{N_{\mathrm{g}}}=1\mathrm{n}\mathrm{d}_{U^{F}}^{G^{F}}$ \Lambda c. .
Gelfand-Grae.$\mathrm{v}$ , Gelfand-Graev




, $\dot{A}_{N}$. .) . , $A_{N}/\sim_{F}$ $A_{N}$ $a^{-1}F(a)$
$(a$
.




. . $(A_{N}^{F})^{\Lambda}$ $A_{N}$
.
89
. $.\xi$ : $A_{N}^{F}.\cdotarrow\overline{\mathrm{Q}}_{l}^{*}$ , $.\cdot Z_{L}(N_{c}.)^{F}$ $\xi^{\mathfrak{h}}$ $\text{ }$. .
$\xi$5: $Z_{L}(N_{\mathrm{c}})^{F}arrow(Z_{L}^{\cdot}(N_{\mathrm{c}})/.\dot{Z}_{L}^{0}.(N_{\mathrm{c}}))^{F}.\simeq A_{N}^{\mathrm{c}F}=A$K.$arrow\overline{\mathrm{Q}}_{l}^{*}$ .
$(c, \xi)\in(A_{N})_{F}.\mathrm{x}$
.
$(A_{N}^{F})^{\Lambda}$ $Z_{L}(N_{\mathrm{G}})^{F}U^{F}$ \mbox{\boldmath $\xi$}h\otimes
$\cdot$
\Lambda
. . , $(c,\xi)$ . $\mathrm{G}$.elfand-Graev $\Gamma_{c},$’
,\mbox{\boldmath $\zeta$}=hdGzLF(Ne)FUF.(\mbox{\boldmath $\xi$}h\otimes \Lambda )
.
. . \Gamma q\epsilon ... Gelfand-Graev $\Gamma_{N_{\rho}}$ i .
$\Gamma_{c,\xi}$ GF. family $G^{*},\tilde{G}^{*}$.
$G,\cdot\tilde{G}\text{ }$. . $\tilde{G}^{*}\simeq G\dot{L}_{n}$ , $\pi$ : $\tilde{G}^{*}arrow G^{*}‘=\tilde{G}^{*}/\overline{Z}^{*}$
, $Z^{*}$ } $\tilde{G}^{*}=.GL_{n}$ *
$\cdot$
. . $\cdot$GF In $G^{F}$ ., .$\iota_{-}^{}$
Lusztig series $\cdot$ 1 .





$s\in G^{*F}$ , $\Omega_{\mathit{8}}=Z_{G}*(s)/Z_{G^{\mathrm{s}}}^{0}(s)$
$\Omega_{s}$ . . $s$ $G$ GF. $\Omega_{s}/\cdot\sim_{F}.=(\Omega_{s})_{F}$
. $x\in..(\Omega_{s}^{\cdot})_{F}$ G $s_{x}$ $\wedge$ $s_{x}$ , $\pi(o\dot{s}_{e})=s$,
$\dot{s}_{x}\in\cdot\overline{G}^{*^{F}}$ . $T^{*}$ $Z_{G}*(s)$ maximally split $F$ ,
$\tilde{T}^{*}$ $\pi(\overline{T}^{*})=T^{*}$ $\tilde{G}^{*}$ $F$ $|\backslash -$ $\mathrm{j}.\cdot\dot{s}$ $\pi(\dot{s})=s$ $\overline{T}^{*F}$
. $W=N_{\tilde{G}}.(\tilde{T}^{*})/\overline{T}^{*}$ $\langle$ $W$. $\dot{N}_{G}*(T^{*}.)/T^{*}$ . $.W_{s}$.. $W$
$\#!$ $\dot{s}$ .
$W_{\epsilon}=N_{Z_{G^{t}}(s)}(T^{*})/T^{*}.$ , $W_{s}^{0}=N_{Z_{G^{*}}^{0}(s)}.(T^{*})/.T^{*}$
$W_{s}^{0}\simeq W_{\dot{s}}$ $\text{ }$
.
, $W_{s}^{\cdot}=\Omega_{s}\ltimes\cdot$ $W_{s}^{0}$ .
, $\tilde{G^{F}.}=GL_{n}$(Fq) $\dot{s}$ \in T\tilde , $W_{\dot{s}}$ $F$ $E^{\cdot}$ $(\dot{s}, E).\cdot$





$\mathrm{A}.\tau$ . $R_{\tilde{T}_{w}^{\mathrm{r}}}(\dot{s})$ $w$ twist. $F$ }$\backslash -$ $\tilde{T}_{w}^{*}$ . Deligne-




twist $\ovalbox{\tt\small REJECT}^{}\sim$. , .
$\tilde{G}^{F}$
$x$ , $E$ .. Clifford , $G^{F}$ , $\overline{G}^{F}$
$G^{F}$ , (multipli.c$\mathrm{i}\mathrm{t}\mathrm{y}$ ffee ).




,$\cdot E$ Lusztig series $\mathcal{E}(G^{F},.\{.s\})$
$\mathcal{E}(G^{F}, \{s\})=.\cdot\prod_{E\in(\mathrm{I}\mathrm{r}\mathrm{r}W_{i}/\Omega_{*})^{F}}\mathcal{T}_{s,E}$
.$\text{ }$ . , $(\mathrm{I}\mathrm{n} \dagger\psi_{\dot{s}}/\Omega_{s}\cdot)^{F}$ Irr $.W_{s}$. $F$ $\Omega_{s}^{\cdot}.\dot{\text{ }}$. . $\mathcal{T}_{\epsilon,E}$
. fam.fiy. $|$
, $\cdot$ $\mathcal{T}_{s}.$ ,
$\cdot$
E Gelfand-Graev $\mathrm{K}\triangleright$. $\cdot$
. $\mathcal{T}_{s,E}$ .
$\tilde{G}$ , $\rho\in \mathrm{I}\mathrm{r}\mathrm{r}$ $\tilde{G}^{F}\#^{}.\mathfrak{g}$ $\mathit{0}_{\rho}$ .Lus.ztig $\mathrm{i}$L1]
. , $s=1$ , $W_{\dot{s}}=W$ , $W$ $E$. two sided
$\mathrm{c}\mathrm{e}\mathrm{u}$






$O_{s,E}$ . , . $N\in O_{s,E}^{F}$ , $\overline{A}_{N}$ $A_{N}$ ( ) .
N $=(\overline{A}_{N})_{F}\cross(\overline{A}_{N}^{F})^{\Lambda}$ , $\overline{\mathcal{M}}_{0}=.(A_{N})_{F}\cross(\overline{A}_{N}^{F})^{\Lambda}$
$\overline{\mathcal{M}}_{0}\subset(A_{N})_{F}\mathrm{x}(A_{N}^{F})^{\Lambda}$ , $(c’, \xi’)\in\overline{\mathcal{M}}_{0}$ $\Gamma_{\mathrm{c}’,\xi’}$ .
$\varphi$ : $\overline{\mathcal{M}}_{0}arrow\overline{\mathcal{M}}_{N}$ .
5([S4]). $(s, E)$ .$\text{ }$ . , $\dot{\ovalbox{\tt\small REJECT}}$ $\mathcal{T}_{s,E}$. $\overline{\mathcal{M}}_{N}$.








4. Lusztig $\text{ }$| $\mathrm{S}$








, $\}$ : MN $\cross$ –MN\rightarrow .Q-l*. $x=(c, \xi)\in.\mathcal{M}$N, $y=(d,\xi’)\in\overline{\mathcal{M}}_{N}$
$\{x,y\}=|$A$N\mathrm{r}|^{-1}|$c.(c)q’(c)
$\circ$




. $R_{x}^{\cdot}$ hmily $\mathcal{T}_{s,E}$ , 2 lffl.
.
2’. family $\mathcal{T}_{s,E}$ . $\mathcal{M}_{N}arrow\hat{G}_{:}^{F}x\mapsto A_{x}$ .
,
$R_{x}=c_{x}\chi_{A_{l}}$ ,4 $f$ .
, $\in\overline{\mathrm{Q}}_{l}^{*}$ $a\phi_{e}$ ..
, Lusztig .
6([L4]). $p>>0$ . , Gelfand-Graev $\Gamma_{N_{e}}$ $\chi_{A,\phi_{A}}.\cdot$
.
. Lusztig , Green
. 1 , $G=SL_{n}^{\cdot}$ [
. , Lusztig , Geffand-Graev Fourier
1 4 . 4 , $GL_{n}$. . $SL_{n}$
\geq .. . $SL_{2}$ Gauss
$\mathrm{f}\dot{\mathrm{f}\mathrm{l}}$




, cu.spidal family k“. \mbox{\boldmath $\tau$}.
.$\langle$ . $N$ , $\overline{A}_{N}=A_{N}=.Z$ $G$
. ,
$\overline{\mathcal{M}}_{N}$
. $=Z_{F}\cross(Z^{F})^{\Lambda}$ , $\mathcal{M}_{N}=Z^{F}.\cross Z_{\mathrm{G}\mathrm{X}}^{\Lambda}$
.
$\circ$
, $N$ Jordan . $.\cdot\dot{C}$ G. $\cdot$ $.\dot{\text{ }}$ , u\in CF. Jordan
. $z\in Z^{F}$ , $zC$ zu $f$; . $Z_{G}(zu)/Z_{G}^{0}.(zu).\simeq Z$
, $\cdot$ $(z,\cdot\eta)\in.\mathcal{M}_{N}$ , co.homology $\mathrm{I}\mathrm{C}(\overline{zC},\mathrm{S}\eta)$ . ,
$\mathcal{E}_{\eta}$ $\eta\in(Z_{G}(zu)/Z_{G}^{0}(z.u))^{\Lambda}$ , $zC$ . (
) $A_{z,\eta}|_{\epsilon G_{\mathrm{u}\mathrm{n}\mathrm{I}}}.=\mathrm{I}\mathrm{C}(\overline{zC},\eta)’$. $.A_{z,\eta}$.
$\dot{\#}\dot{\text{ }}$
$\circ$
.$\cdot$ ,. $\cdot \mathrm{G}_{\mathrm{u}\mathrm{n}\mathrm{i}}$ $.G$
. $\phi A$ ,
$\chi_{A}..\eta=\zeta^{\vee}1R_{z,\eta}-1$
. $\zeta$ . 1 4 , .Springer $\mathrm{I}\mathrm{C}(\overline{C},\dot{\mathcal{E}}_{\eta}.)$
1 4 ( [L4] ).
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